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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optically 
active dicyclopentadiene derivative useful as an 
intermediate for various physiologically active 
substances by subjecting (±)-3,5-dihydroxy-4,5- 
dihydrodicyclopentadiene to transesterification with a 
fatty acid vinyl ester under specified conditions. 
SOLUTION: This new compound, an optically active 3,5- 
dihydroxy-4,5- dihydrodicyclbpentadiene derivative of 
formula II (R is H or a 1-20C acyl), is obtained by fry 
subjecting (±)-3,5-dihydroxy-4,5- 
dihydrodicyclopentadiene of formula I with a fatty acid 
vinyl ester in the presence of a base using a lipase. If (-)- 
3-oxodicyclopentadiene obtainable from this new 
compound in a short process is used as starting 
material, (+)-equilenin or (+)-estrone, a kind of estrogen steroid hormone hopeful as an oral 
contraceptive pill, can be synthesized easily. 
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T'Sl£*t-S> (±) -3, 5-^'tKD^i/-4, 5-: 
•fe* *rf8 i/ *:BB£R b'x/t-fc tf>xx^/V3cglRl£t::ff -T C 

tzimti-z. * (in 

Ht2 3 



(+)- 



<5fc«K Rti*=£, £*{i^iBtl~-2 0<?>T^-S£ 
I IS^JS 2 ] U ' jl »> H ^XJg&SfcO 0 

x-hzmgrn i tcg38*)«i§«. 
[fi**3 1 im— 1» -lip 

[St£3f4] «»i»h'Jx^rSVCft*!B«flll 
[00 0 1] 

[36^<OJ@li-&4£ftr:frPf] *f|BB{±, I^WtlStti 
*^-4, S-^'bKai^y-n^y^S/xyf^ftwD 
[00 0 2] 

[fiS*tfD*8Fi] *mi<.z&&X&&&3 , 5-ytKD 
JMX-n^tit (-) -S-^V^n^^x 

o^-v^f-a^f ^*/^>-«o— mxhh (+) -x^w 

( J . Chem. Soc. , Chem. C ommu 
n. . 1990. 1544)^( + ) -XXhP^ (T 
etrahedron Lett. . 1992, 33, 

1909) z^iziifit?* h. wm ■ mm^m 

%7fc?=£)V7 h VlkTfrtirH FX'$>Z> (-) -Tyr 
J)V74l/{i. Chem. Soc. . Chem. Co 



mmun. . 1 990, 2 9 0 ) -*\ (ttgttSH&fffl! 
r^TT* ( - ) -7 4 V<x> ( J . Org. Che 
m. , 1991, 56. 5 9 82) t> (-) -S-Jf^f 

[0003] 

^SttKat*, *SS8#£>&. iJt^iStt 3 , 5-ytH 
m, (±) -3, 5 -^bK 0*^-4. 5-ytHD 

v ^t3kw& v=-)v t co^z.rti-x.mzusiztt-rz t tz± 

[0004] 

[aH*»«W-4feft«0#a] *?&<3?<i. TE ( 1 ) & 
v*L (4) oflBK***-*. 
(l > *U I ) 
Ht3] 



4 

HO 
(I) 



-CUSilS (±) - 3, 5-S?tYKt**s-A, 5->> 

tzsmti-z. 3t (in 

[<t4] 




4, 5-^bKoi/x7i3^>-^xvfg*g#£^Sgl 



(2) VJ<— Vtfis^V^*m&$ml><r>X'h2>m 
IE ( 1 ) (=SBW>SBi8;. 

( 3 ) y^-Hfj6«>3f— a -lip mwtm) Tf> 

Sfine ( i ) iztmcommk. 
(4 ) Ja»#hUx^T ( 1 ) (zStt 

[0005] fctr. *fS^o<,vcp$fflts£^s. *f& 
BH^^vSttS. 5-^bKcMf^-4. 5-y'bKn 
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iNfsJi, tiT«OX4f~A^oT^lC-&^-r^ >Tfc# Ht6 ] 




[ 0 0 0 9 ] 5$ ( Ha>-C*Sit«fl;^1Wi. ( I ) T 
Z fc MX* h . »J v f~ te'fc LTti. &tf>3l 1 ^ LiZ ft 
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[ooii] ^cofa^xx^/u^fg^^r^ 

fc LT .. is a. 1 ? H^E+X (Pseudomonus) 
JS, ^o^E-K^v-'J^A (Chromobacte r i 
um) ®. TiV?sOJ<99— (Arthrobacte 
r > 7?d?a7^- ( Ac r omo b a c t e 



r ) T** l> (Alcaligenes) 
Ms T^-^Wr^ (Aspergi 1 ius)l. # 
(Candida)g> (Mucor) 

Ss •/ vt*x (Rhizopus)iL mzm-fz to 

LIP (3K?¥i£SfS> -C$>Z. 

[ooi2] mmv~>i>t lxiz. wmt'=.j^ vu 

b3j->-i£b*-/K *7uylt'^ s 

mmf t?ix& . BiMKb'^iiasfcit lt o . 1 - 
ogft-cfc*. 

[0013] *RmS-RjfCJt=iTS-a:i.ft:«>W±. mM 

t b U s;>^>4Ftttt&*£i&*aH- HJ »> A N KK^ 

■CO. l~5 0iaSv^5^fc3!)<t'§.&A ? . 1ffc#£L 
<{il~2 0afi-r*-&. 

[0014] K&m&k LTW. +<Tfy^ *<*vy& 
-r/K f b7t KD77 >^)x-^r;^i§^Wt^fi<J 

ft^if je< fflv^i, £ fc *<T-s . &s®&m 1 1 0 ~ 1 0 

S. KJ£3^S«0. 5~1 OOB$iarftO. tffHL-«i 
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1 — 5 odsfsj-c&s. 

[0015] *7t. (iia>T-a$tis-fL-^3ti, ma 
<:i $ . u*.ftmizm^$>i\hm& t ixit. 

*iS-ft^ b y >7 A, *BMt* y ■> aww £>ixs . JD 
T^a-;p»»OfCWW^«fcUTtt» Mitt. Jttft 

flMC «fc 0 . *#¥Stt 3 . Ho^f 

, 5-^*b Koi^^a^^vxyf^ffcr^ 
^fcrSit^S-ri:*^'^. * (IIb)T«$it.*ft* 
ftti, by^x^A^uu^u^-N^Itfk^ffl^ 
■CBMfc L*:&. ismm-f& ZtlzX*}. jfeWStt 3 - 
V S/S^wO 9*s3^> (III) fcg^fcSttPftS . 
[00 16] 

^Vg14 3 , 5-y*bKo^y-4, 

3. 5-xtKnifi/-4, 5-ytKnyy?n^y 

[00 17] 

##<5fll : (±) -x^H-3, 

4. 5-yhFDyy?tK^^OM 
111 

(±) -3-^V-5-tert-/Ky-4, 5 

(±) -4-tert-7'h^>'y?D'<.yfy-2- 
xyy ( 5 3 6mg, 3. 5mmo I ) ^g^^^-tfy 

(30ml ) fcSJSU ^-ftaEffi (570ms, 4. 2 
mmo 1 ) *iDit. T;^^SRiKTaBaT3 
#Lfc. JJBrVCi^o'O'^SfcO' (0- 84m 1 , 1 
0. 4 mmo 1 ) SrSHFU H&Br?3lft8Hltf Lfc. 

■cas»u *ws«wrl*:. ^n^mm^^x-mta 

^=2/9 8 (v/v) > *ffl^T!M!U %&ffi&e> 
(±) -iylt-3-«V-5-tert-yb^ 
-4. 5-y'tKnyy?P'<>^yiy (7 0 3m 
g. 9 2%) fc#H5i*Rtf> (±> -x*y-3-**V 
-5-tert-'/hJfy-4, 5-ytKDyy?n 
^yxy(4 8mg, 6%) 
[00 IS] 182 

(±) -3-3T*y-5-t PQ=Sf^-4, 5-ytb' 



0 i/v-^n'O^ £/x ><7>&fR 

(±) -XVH-3-^"dfy-5-tert-7 r h^i' 
-4, 5-y'tKoyy7n^yxy (375m 
g. 1 . 7 mmo 1 ) Sr**tg-ft;p<f-P>- (7ml) t 
SHffU HSitf-^V (0. 2 3ml, 2. 0mm o- 

SJ-t7-( *!M hJB*«{t>«f-l^>-C 

*5^a±t«»8l kee«&L£. «*£^y 

V= 1/9-1/4 (v/v) ) «rJBWC««U *§fi 
S&O (±) -S-^yi^^o'O^xy (4 6 
mg. 1 9%) b (±) -x^H-3-^V-5-b 
Kn^^-4, 5-ytKOi/'y?D^y'X>'(2 
2 5mg. 80%) 
[00 19] lH 3 

(±)-xyK-3, 5-ytHo^y-4, 

(±) -iyp-3-**y-5-bFDafj/-4, 5 
-ytKn^n^yiy (376mg, 2. 3 
mmo 1 ) **9J-)V (12ml) fcjftWU 88¥T 
0T:(rCfcSfl2it'HIH-hl/9.A (58mg. 1. 5m 

mo i ) ij^&r^tax.f>. Rsarri sasMffus 
-9-^=1/9 <v/v) ) &Hwcfii§su m&mn 

(±) - 3 , 5-^*b Kodf^-4. 5-y'tl<Dyy 
?n^y'xy(3 14mg, 83%)£#fc. 
mp : 1 52- 1 5 5*C 

1 R (Nu j o 1 ) : 33 16 cm- 1 

1 H — NMR (CDC 1 3 ) : 8 1. 31 (d, J = 
8. 1Hz). 1. 44 (dt, J =8. 1. 1. 5H 
z) . 1. 79 (dt, J = 12. 0. 10. OH 
z ) , 2- 02 (dt, J = 12. 0, 7. 3Hz), 

2. 20(brs), 2- 8 5 (m) . 2. 97(br 
s) , 4. 22 (m) . 6. 23 (t. J=l. 5H 
z) 

MS (m/z) : 166 (M* ) . 148, 130. S 

3, 66 

[0 020] 2&S60U 

( + ) -XVK-3, 5-b^odrv— S-T-bf-^S" 
-4, 5-^b Fnyy?o^y^y'X^M 

(±) -IVH-3, 5-yth*DJfy-4, 5 -£>'t 
Hai^^o^V^i^JiV (65mg, 0. 4mm o 

1 ) &fF5tKo77>' (2m 1 ) fcSflSU h'Jx 
y ( 0 . 2ml). gti§b-;W ( 0 . 22m 



(5) 



#^9-2 0 6093 



1,2. 4mmo 1 ) „ f3f— A -LIP (SC#t&. 

6 5ms) ZMOFMT . SiSTC 2 . 5 tijffijm L 

1/3 <v/v) ) ^ffl^-CftSL, ( + ) -X>H- 
3-t Fo^r>- 5-T-feb^->—4, 5->'h HOv' 
^0^^1^(8 21112, 10 0%)£#*:. 
[«] P +90. 8° (cO. 99. CHC1 3 ) 
I R (neat) : 3500, 17 31cm- 1 
'H-NMR(CDC1 3 ) :$ 1. 28(d. J = 
8. OHz). 1. 41 (dt, J = S. 0, 2. OH 
z ) . 1. 83 (dt, J = 12. 0. 10. 6H 
z), 2. 07(s). 2- 13 (dt, J=12. 
0. 8. OHz) . 2. 83 (brs) . 2. 88 
(m) . 2. 99 (brs) , 3. 04 (m), 4. 2 

7 (m) , 4. 97 (dt, J = 10. 6, 8. 4H 
z). 6. 14 (dd. J=5. 5. 2. 9Hz). 
6.23 (dd, J = 5. 5. 2. 9Hz ) 

MS (m/z ) : 208 (M* ), 148, 125, 8 

3. 66 

( + ) -xyH-3-tKD^y-5-7tKi/- 

4. 5-yhKnyy7o^j;x>'mW2K 

(-) -3-^yx^D^y^i''xyt:i 
• Lfcfc. *^£JS^3K^P14**lli^5A (CH I R 
ALCEL O B V7ny V-/l'/^t>'= 1 / 
9) *m^KHPLCfc£*)m%.Lt:bZ*>. 9 9%e 
e J^UbTfc !> C: t Lfc . 
[00 2 1] JtSS^l : ( + )-3-X^-3-tK 

(±) -xyK-3. 5-^'tHDdf^-4. 5-^*b 
Hnyy^n^y^y'iy ( 6 5mg, 0. 4mm o 
1 ) £rh7t (2ml) tCj§S?U SffiSt' 

—fi> (0. 2 2m 1 , 2. 4 mmo 1 ) . h 3-f — A • 
L I P (m?¥0. 6 5mg ) Sr«T<5G!ini.TSiaT-Cl 0 
BSt@#L/c. ^^l£P3S&:f£5tJwgU ( + ) -x 
yh"-3-tHo^f>/-5-7-bKy-4, 5-^'t 
HD^a^y'X>(7 5mg, 92%) £# 
fc. (±) -x>H-3, 5-y'bK 

0=Jf^-4, 5-ytHD-/y^D^y^-/X>- (5m 



g . 8%) #>*0IR*:M*:. Jt^9 1 <c^S*l£ J: 5 l: s 

[0022] #*fl}2 : (-) -3-^V^v-^D^ 
>-^i/xy<7>^ 

MfcWlTttfc ( + ) -x>K-3-h Ko^y-5- 
r-fcb^f^-4. 5-yth'0yy7P^y'xy 
(8 2mg, 0. 4 mmo 1 ) %*&MaAk*^-\s> ( 2 
m 1 ) iZMML. TiVrfyftMT. ISCTfJy'Z') 
A?no?D>-b (125 mg, 0. 57mmol) 

*3,-m.-r-?mifz. hsus-ci. si^iasafu^. * 

*S&ttJ-f-\s> (5ml) *-35n^T«f?L7t. RJ&&£ 
^sr^'J^y^TiFiaL, >-.Uj*y/U®5rX— ^T«fe 
frbfc. ^Sffl£«EiBlfiU micr>T±T-Y (60 
mg) ZCT)ij^i^A^^(i-U> (0. 2m 

1 ) fci§8?U h'Jxf;U7$y (45ml, 0. 3 2 
mmo 1 ) $-JniTT^^>-^T, ^l£(3T H^SJf 
fFLfc. Rfl5S-^!ftS:«EieiSL. »S«r^ 'J 

7A?D7h/77.f- (If®X-^/P/^f^=l/ 
9 (v/v) ) £fflWCS!f5SU m&ffll&co (-) - 3 
-^yy^o^^i^ny (38mg, 67%) £ 

[a] p 27 -1 35. 7* (c 0. 734, MeO 
H) 

I R (Nu j o 1 ) : 17 13cm-' 
' H-NMR (CDC1 3 ) : ? 1. 62 (d, J = 
8. 4Hz). 1. 72. dt, J = S. 4, 1. 6H 
z), 2. 80 (t. J = 5. 1Hz), 2. 97 (b 
rs). 3. 22(brs). 3. 42 (m) , 5. 7 
8 (dd, J = 5. 6, 3. OHz), 5. 94 (d 
d, J = 5. 6, 2. 7Hz), 5. 96 (dd, J = 
5. 8, 1. 6Hz) , 7. 39 (dd, J = 5. 8, 
2. 5Hz ) wOtO«J03^£g2r3^Mtt^l3f*i7 
A (CHI RALCEL OB, 4 V7W— )\>/*^ 
=afir>-=l/9) SrfflivfcHPLCKJ: 9»gLfcfc.r 
9 9%eeJ2LhT-^->^. 



